Development of a vessel-simulating flow-through cell method for the in vitro evaluation of release and distribution from drug-eluting stents.
A novel in vitro dissolution test for drug-eluting stents (DES) based on the compendial flow-through cell was developed. The model contains an additional compartment simulating the vessel wall enabling the examination of drug release and distribution. The compartment consists of alginate hydrogel containing a central aperture forming the lumen for stent placement and media flow. The method was tested utilizing stents coated with hydrophilic (fluorescein sodium) and hydrophobic (triamterene) fluorescent model substances as well as the cytostatic drug doxorubicin hydrochloride and compared to standard dissolution methods. The results show the suitability of the developed method to observe drug release and distribution. The determination of model substance content in the compartments media, hydrogel and stent yielded differing distribution patterns for the model compounds and enabled the observation of redistribution processes. The dissolution profiles differed from the results of compendial dissolution testing. Besides lower endpoints and slower rises of media concentrations due to distribution into the hydrogel, the release rates from the stent coatings were altered. These findings emphasize the necessity to adapt dissolution testing for DES to the unique conditions influencing delivery to the vessel wall to learn more about local distribution and to anticipate the in vivo performance of DES.